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Book 6 e Fractions 


NOTE TO THE INSTRUCTOR 


Fractions is the sixth book of this series. If your students have not 
used Book 5, explain the use of the slider and give them the following 
instructions: 


"Who can read what it says in the first gray box at the top of page 1? 
Who can read the sentence in -the second gray box? Now look at the next 
box. Is this a circle or a square? In the sentence beside the circle 
you see two words on branched lines. Circle the word that correctly 
completes the sentence. (Pause.) Now pull your slider down to the first 
black Line in the answer column. Did you all circle the right word? 


"Who can read the question in the next box? Circle the answer to the 
question. (Pause.) Pull the slider down to the next black line and 
check. What is the correct answer? 


"Look at the next box. How many parts is this circle divided into? 
Who can read the first sentence in the box? Who can read the question? 
Circle the answer and check. (Pause.) In the last sentence in the box 
you see a blank. Read the sentence and tell me what number you will 
put in the blank. Fill in the blank with the number 3 and check, Was 


3 the right answer? 


"Count the parts of the square in the next box. Then fill in the blank 
and check, (Pause.) Count the parts of the stick in the last box on 
the page. Fill in the blank and check," 


Show the students how to slip the slider under the page to cover the 
answer column on page 2. Caution them that they must always cover the 
answers before they begin to work on a new page. Continue to help the 
students through the first six pages. At the end of Test 1, tell the 
students to score their own tests by marking the number of errors at 
the top of the page; a student gets 100 if he has made no mistakes. 
Help those who miss more than three answers, Start the others working 
independently as follows: 


"Turn to page 7 and go on working by yourself, Don't forget to cover 


the answer column before you begin a new page. Wherever you see a blank, 


fill it in. Where you are given a choice, circle the correct answer," 


If any student still doesn't seem to understand what to do, continue 
to help him through the book until he is ready to work by himself, 
For more complete instructions, see the accompanying teacher's manual. 
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Copyright © 1968 by Sullivan Press. All Rights Reserved. Printed in the United 
States of America. This book, or parts thereof, may not be reproduced in any 
form without written permission of the publishers. 
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Therefore we say tha 


circle. 
This is aT 


square, 


yes 
Is this a square? ~ 
no 


This circle has 3 parts, 


yes 
Are all 3 parts the same size? ‘ 
no 


t the circle has ___ equal parts, 


This square has __ equal parts, 


This stick has __ equal parts. 


Ant allt 


-——— This is one of the three 
equal parts of this circle, 


"one of three'' ——- ; 
three 
four This is one of the 
<n 
equal parts of this square. 
i "one of four’ ——-~ — 
4 4 
a a a 
This is one of the five equal parts of this stick, 
$ "one of five’ —— es 
é Os) "one of six'' —— i 
] HW H TT 
ce - one of eight'' —— ig 
1 {I 1 Ul 
9 66 one of nine'’ ——-~ —— 
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"two of five" 
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"three of four'’ ——~ — 


"four of seven'’ ——- — 


"two of nine" 


"five of six" 
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Circle the fractions; 
fs 4 ) a oe 


5 ~——The top part of a fraction 


8 is called the numerator. 
5 
Circle the numerators: 3 
® @©@ @ ® 3 4 a 
9 11 44 7 9 11 44 


The bottom part of a fraction is called the denominator, 


Circle the denominators: 
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® © @ ® 3 5 20 
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fraction 


fraction A 


and a denominator, 


whole number 


Circle the fractions: 


1 3 1 
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Circle the whole numbers: 
59 121 6 
4 Te Th 36 4 a 
top 
to The part of a fraction is called 
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the numerator, 
Circle the numerators: 
cD: as a8ts nil 4 
1092 9 109 2 
Circle the denominators: 
21 4 


always has a numerator 
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fraction ae 1Sta 
: coe: number. 
yes 
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yes | 1s 316 awhole number 7 ss 
Circle the whole numbers: 
4 1 
23 150 23 17 150 7p 
Circle the fractions: 
5 21 oe 21 
The bottom part of a fraction 
numerator. 
denominator is called the ; 
denominator, 
Circle the denominators: 
87 2 87 2 
® 316. =e 


Circle the numerator: 
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The denominator of the fraction tells us how many parts 
this circle has, 


2 
4 This circle has parts, 


The numerator tells us how many of those parts we 
have shaded, 


1 
I We have shaded< of the 4 parts, 


numerator | 
denominator The tells us how many parts this circle 
denominator 


has, 


Does the numerator tell us how many parts we have 


yes shaded? 
no 


5 We have shaded 2 of the __ parts of this circle. 
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The numerator is _. 
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The numerator Is 
< 
The denominator is __, 


Fill in the missing part of each fraction; 
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Write the fractions: 
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stays the same 


Wi|nN 


x0 |. 


Adding Fractions 


What will our denominator be? ____ 
(How many parts does the circle have?) 
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Did adding the fractions change the number 


yes 


of parts the circle has? 
no 
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We added only the numerators, 


Stays the same, 
The denominator << 
changes. 


Remember to add only the numerators: 
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Subtracting Fractions 


4 he 
5 5 e, 
yes | Do we keep the same denominator ? 


no 


Remember to subtract only the numerators: 
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Multiplying Fractions 
Here is a bundle of sticks, 


How many sticks are there? __ 
-——— This stick is one of six. 
] 


"one of six!’ —— — 


So this stick is 2 of the whole bundle, 


We split the bundle into two parts, 
This part is one of two, 
"one of wo" ——~- “9 


So this partis -> of the whole bundle, 


How many sticks are there in a of the bundle? ____ 


This stick is one of three sticks in 
= of the bundle. 
"one of three'——- 4 


So this stick is => of > of the bundle, 


It is also = of the whole bundle, 


or ar ene 1 
So 3 of is the same as 6° 


Here is a short way to get the same answer. 


Multiply numerator x numerator 1 x J 
and denominator x denominator 3x2 6 
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Here is one of two parts of a circle, 
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It ag of the circle, 
I: 
3 


Here is the same 5 cut into two parts, 


This is one of two parts of 
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5 of a circle, 


itis of 2 


I 
2 
Now the circle has four parts, 


This is one of four parts, 


——$ 


It is i of the whole circle, 


1 1 sae 
Ils italso 7 of 9 of the circle? 
ae ES is 
So 9 of is the same as 1° 
We could have multiplied 
numerator x numerator Mal oe 
and denominator x denominator 2x2 


We multiplied: (Check the correct answer. ) 


___a, only the numerators, 
___b. only the denominators, 
___c, both the numerators and the denominators, 
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Multiply: 
| 
3 x 3 


We write only one multiplication sign: 


2,1 
3 Xp ‘Means 


Multiply 
£. 
3 Z 6 
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2 is a proper fraction, 


5 
larger 
smaller [ts numerator is than its denominator, 
smaller 
9 
5's an improper fraction. 
, ; yes 
yes Is its numerator larger than its denominator ? 
no 


Circle the improper fractions: 
12 8 G) loo? 1 3 WU 8 
5 3 8 4 5 14 1 3 


z proper 
The numbers you did not circle are called 
proper . improper 
fractions, 


To invert a fraction is to turn it over, 


. inverted is 3 
{ 2 inverted is t 
4 > inverted is — 
9O 4 9 
3. 3 inverted is — 
3 = inverted is —— 


we 


m|on 


Invert these fractions: 


19 es 42 6 
6 8 7 19 
If we invert the improper fraction 7 we get the 
proper fraction ——, 
Any whole number can be thought of as an improper 
fraction with a denominator of 1. 
pT, 
re 
lf —- — 
o— — 
The whole number 7 can be thought of as T: 
So if we invert the whole number /, 
we get the proper fraction = 
i 1 Invert; 9 ag 
3.179] 1 7 = o 


22 


whole numbers 


; proper fractions, 
We changed the improper fractions to< ~ : 
whole numbers, 
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Circle the improper fraction: 
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9 


Invert these fractions: 
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Change the improper fractions to whole numbers : 
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Dividing Fractions 
p Here is 5 of a circle, 
How many a's are there in 
yy, $ of a circle? 


Here is 4 of a circle, 


How many + 's are there in 


= of a circle? 


Here is a of a circle, 


How many “ 's are there in 


ae 


Here is “ of a circle, 


How many i 's are there in 
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lt 
10 
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We are dividing + by Es 


To divide by a fraction, we must first invert it 


L ; 
6 inverted is ——. 


Now we multiply: 


But 3 is an improper fraction, 


So there are three a 's in 


i 
6 2° 


Let's check with a circle, 


We divide the circle into six parts. 


Each part is e of the circle, 
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How many of these parts are there in > of the 


circle? 


correct, 
correct Our answer is, 
incorrect, 
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8 Lae 
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8 l & . J 
7 2 ~ 4 

a 4 
4 2 
multiply. 
ivi fraction, we invert it and then 
multiply To divide by a fraction, eee 
| a proper 
an improper If we get fraction, 
sia : <n improper 
we then divide 
__a, the denominator by the numerator. 

b. __b. the numerator by the denominator, 
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=— +> = 7 

3 6 
6 1, —_—_ 
i R inverted is 
6 iL oe 
3 3% 4 
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, To divide or multiply a fraction by a whole number, 
think of the whole number as an improper fraction, 


2 x ae = 2 

4 4. 4 
£ a ae 
3 3 3 
4 i. 4 
7 : 
4 Ae 
5 te 
6 25 
1] 3. hay 

i ae £ = ? 
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Invert the improper fraction and multiply: 
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Reducing Fractions 
The top and bottom parts of a fraction are called its terms, 


The numerator is ___, 


the top term. a 


1 —— 


The denominator is 
the bottom term, 


pnd 


The terms of the fraction = are the numerator 


and the denominator__ss«y. 


The terms of the fraction 5 are the numerator 


and the denominator___, 


= of the circle is the same as = of it, 


a 
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We have_reduced the fraction = to >. 


To reduce a fraction, we divide both terms by the same 
number, This number must divide the numerator and 
the denominator evenly (without leaving a remainder), 


We can divide 2 and 4 evenly by 2, 


2. « +4 
“s A, o.2. “= 35 
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no 
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Let's try to reduce the fraction = We can divide 2 
evenly by 2. But5 + 2 = 2rl 


yes 
Can we divide 5 evenly by 2? 
no 
We can divide 5 evenly only by 5, 
|! yes 
Can we divide 2 evenly by 5? 
no 


The fraction < cannot be reduced, We say that it is 


in lowest terms, 
4 


y) 
The fraction<T ; is in lowest terms, 
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1n each of the following pairs, circle the fraction that 
is in lowest terms: 
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ri 8 
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6 3 
EE 6 
5 10 
Me J 
2 6 
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Sey Pg a = x 3 = 
fs 5 7 
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16 
19 
oaks 4 3 
tee ee Bee 
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Cee 
3B) 
20 t+ 5+ ? aE atin 
is 3 1 
my 16 Ae ec Bae 
7 3 1 
21 =_- > ieee —- + — = °? 
9 ? 4 4 


es In each pair, circle the fraction that is in lowest terms: 
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7 14 
tL 
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Reduce to lowest terms by dividing both terms by 2: 
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Reduce to lowest terms by dividing both terms by 3: 
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To reduce a proper fraction to lowest terms, first try 


? dividing both terms by the numerator, 
The numerator of the fraction a is, 
= 2 « 1 tie a) 
] (H+ 3) 
Ls yes 
yes Is 7 In lowest terms ? 
no 
6 
in” ? 
565+ 6+2r3 
So we have to try the next smallest number that will 
divide the numerator 6 evenly, 
no Isit 52 (6+8 = 1r1) 
no 
no isit A? (paw = a raj? 
no 
yes i Isit 3? (6+3 +2) sia 
no 
2 
5 wo, SL 
15 (15+ 3 ) 
yes Is & in lowest terms? - 
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To reduce #. we divide both terms by 6: 
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We can simplify the problem by reducing some of the terms 
before we multiply, 

We need to divide a numerator and a denominator by the 
same number, 


We can divide this 
numerator by 6&—~_ 12 


x al 
13 
~——~We can also divide 
this denominator by 6, 
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Turn the book over and continue with page 49, 
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Mixed Numbers 


27 is a mixed number. It is made up of 


__a, just a whole number, 
__b, justa fraction. 


__c, awhole number and a fraction. 


Circle the mixed numbers, 
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Subtract the fractions first, 
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We have changed improper fractions to whole numbers: 
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Some improper fractions can be changed to 


mixed numbers; 
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Change to 


mixed numbers: 
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Any answer that is an improper fraction should be changed 
to a mixed number. 
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Circle the improper fraction that is in lowest terms: 
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6 
16 8 
14 7 
Es 9 
2 6 
6 18, 
5 15 
21 9 
24 8 


Reduce to lowest terms; then change to mixed numbers: 
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Reduce each answer to lowest terms and then 


change it to a mixed number: 
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Remember to reduce improper fractions to lowest terms and 
change them to mixed numbers, 
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Notice that we can sometimes reduce all 4 terms of 
a multiplication problem. 
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Just bring down the fraction, 
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Any mixed number may be changed to an improper fraction. 
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: 3 ; 


Multiply the whole number by the denominator 
of the fraction: 


Add the numerator of the fraction to this answer: 
6+ ]1= WO 


This is the new numerator, The denominator stays 
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the same: 42. FL 
: 2% 3 
1 
= & . 3 
37 
Ax 3F=_He 
12+ 1 = 
. # 
o 87 ° 3 
3 
= -« 3 
ar ; 
Que 2. __ 
8+3F7= 
ag ab 
So 27 = 
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a proper 


an improper We can change a mixed number to<@ ~ fraction. 
an improper 
2 
4—> = ? 
4 3 
DR anh 
2 12 tecee = 14 
2 
So AS SS 
it p 3 
5 ao ee 
AR ae 
15 
ee ee * LY 
4 19 
19 SO ey oe Oe 
5 35 
6x4 = 24 {pee Fs 
6 
Gk 22S es 
29 
24+ 5 & 
29 5 
G So =—> = — 
ae 
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First change the mixed numbers to improper fractions, 


Multiply: 


Change + toa mixed number. 


x 
NO 
oS 
ll 
~ 


Wo 
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5 
So 1 
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Since 2 x* 3 
we know that 
Gr 2 
and 
a 
6 is divisible by both 3 and 2, 


To find the smallest number that is divisible by 


both 4 and 5, we say 
4 x 5 = 


To find the smallest number that is divisible by 


both 3 and 4 we say 


8&5 


\7 


12 


i 


36 


40 


56 


Find the smallest number divisible by each of the 


following pairs: 


9and5 (2 -* 5 =) 
3and7 (3 * 7 =___) 
9 and 4 
5 and 8 
8 and / 
Since 4 + 4 = 1, 

4 


the lowest number divisible by 4 Bx, 


Since 5 + 5 = l, 
the lowest number divisible by 5 sz 


The lowest number divisible by 17 is 


4+2:5 
Is 4 divisible by both itself and 2 ? 


yes 


no 


The lowest number divisible by both 4 and 2 is__. 


Find the lowest number divisible by each of the following pairs: 
3 and 6 
4 and 12 
5 and 15 
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numerators 


yes 


yes 


When we add or subtract fractions, we must have the 


ee 
Same denominator: 3 + 3 3 


numerators. 


We add or subtract only the< 
denominator, 


We can't add these fractions as they are, 


1 1 
ae } 
yes 
Can we add these fractions as they are? 
no 
Butwe know that + = 2 
SO - + +. si 3 


The common denominator we found was SF : 
4. 


To make problems easy to work, we will try to find the lowest 
common denominator, 


This is the lowest number divisible by both denominators, 


ated yes 
Is 4 divisible by both 2 and 4? 
no 


Is 4 the lowest common denominator for the fractions 


3 | yes 
£2 oe 
no 


The lowest common denominator for the fractions 


3. 
2 ! 
5 and + mustbe — 
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20 


12 


14 


15 


divide 
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Find the lowest common denominator (the lowest number 
divisible by both denominators) for each of the following pairs: 


1 i 
S and 3 6 


divide 
When we reduce a fraction, we Caw both terms by 
ply 


the same number, 
To raise a fraction to higher terms, we multiply both terms 
by the same number. 


We multiplied the denominator 2 by ___to get the new 


denominator 8, 


We must also multiply the numerator by 4, 


- __ (4x1) 
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NO 
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eee eS 
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What is the lowest common denominator? ___ 


Change $ to higher terms: 


Lier ae 
SO ge eas 6 


a's 
i 
What is the lowest common denominator ? 


1 
> + 


| epee de cea eee 
pe 30 eg sai 
1 ee 
oe oe 
What is the lowest common denominator ? 
eee re ee ae 
8 16 16 16 
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14 


24 


15 


TEST 
Find the lowest common denominator for each of the following 
pairs of fractions: 

1 1 

3 and r ae 


1 
3 and 
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2 4 
5 and 15 eS 
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What is the lowest common denominator? ____ 
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What is the lowest common denominator ? 

eB ates 
2 6 
ab = 
3 

3 Dire 

eet 

1 3 
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What is the lowest common denominator? ___ 


easel 
4 
Sea aaa 
5 
5 128 
DOr a0) = 
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Ee eee 
iNet? 
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5 
10 Sea 
ete 2 
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What is the lowest common 
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Reduce to lowest terms: 
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We can always find a common denominator by multiplying 
the denominators. If this isn't the lowest common 
denominator, we will need to reduce our answer to 
lowest terms. 


The lowest common denominator is 12, but let's suppose 
we multiplied 4 * 6 andused 24 as our common 
denominator: 


x= oN | 


Ro 
Rho 


oe 


- -- ” — 


The lowest common denominator is 


Se ae 
i 6 8 24 but let's use 48 (8 * 6). 
D a* 
30 6 48 
48 2 ee 
8 48 
» i ee ey oe ee 
~ 24 48 48 
. a 3 3 _ 4 Use 40 as the common denominator 
4 10 "(instead of the lowest common 
eu, denominator 20). 
40 
2. #2 
40 
3 
20 
FINAL EXAM-Side 2 
6 8 
“ 25 ir 214 
+345 + 6 + ‘ 174 
Change to mixed numbers: 
7 BL y. 
4 3 q 
je Ee | 
—_ 3. - 
8 35" 5 x 28 
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FINAL EXAM-Side 2, contd, 


3 4 
=e a = ? —— : = ? 
1+ F é a, 8 


a 2B. + 
29 4 
| 
By i. 9 1s 9h, oS 
I> *% 25 ¢ 4° 27 f 
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